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straight pipes of all lengths not exceeding 12 feet and not less than 6 feet. Straight pipes with socket or spigot at one end and flange at the other end shall be paid for as flanged pipes. 25. Special castings with socket or spigot at one end and with flange at the other end shall be paid for as flanged specials.
G. H. B.
153.   Specifications  for Riveted   Steel   Water
Pipe.—The-following specifications were used for the riveted steel conduit of the city water supply of Cambridge, Massachusetts.* There is no question but that rivet heads and the lapping of the sheets at the ti ansverse joints greatly retard the flow of the water and consume a large portion of the hydr'aulic head. This might be avoided by counter-sinking the jrivets (if the metal be thick enough) and by using an outside butt-strap connection at the transverse joints. The author suggests these changes in the following specification:
MetaL—The steel for the plates used in the manufacture of the pipe to be of class termed soft, and shall be made by the open hearth process. It shall contain not more than 0.06 per cent of phosporus, 0.06 per cent of sulphur, and 0.60 per cent of manganese.
The steel must also stand the following physical tests:
Tensile strength to be not less, than 55,000 pounds nor more than 65,000 pounds per square inch.
Elastic limit to be not less than 30,000 pounds per square inch.
Elongation to be not less than 22 J^ per cent longitudinally and 20 per cent transversely of the plates.
Tensile test specimens to be 8 inches long and ij^ inches wide between measuring points.
Bending test specimens cut lengthwise or crosswise from the sheet to be six (6) inches long and one (i) inch wide, to be bent 180 degrees upon itself when cold, and hammered down flat, without sign of fracture on the outside of the bent portion.
Bunching test specimens to be one and three-fourths (i^) inches wide and not less than ten (10) inches long, in the middle of which a row of not less than eight (8) holes three-
*See a  paper by the author of these specifications on The Use of Steel for Water Mains in Jour. N. E. Water Works Association^ Vol. XIII.

